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if^iWiSo Fmoc- w -AA-Fmocp NA -OH» 

*3V>T, 5£ (I) ©ffc^©«ffitt#ffl , e**o 

[0 0 6 4] 

-Fmo c pNA-OHfc t B o c-co-AA- Fmo cpNA-OHt^ 

fflr^Ai-S^l^^^o t/c, #Zl<D0Ili> -^fblCT r o c-^-AA-Fm 
o cpNA-OH^v^iti:iD, V 9 JVfrb<Dty*) ffi LffcKS fcfcfct&tt 

[0 0 6 5] 
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[0 0 6 8] 
[0 0 6 9] 

tWflBlMfcoatttt^f-^X^ttfcflS^tt, Wx.»iKoch, T.; Hansen, H.F. 
; Andersen, P.; Larsen, T. ; Batz, H.G. ; Otteson, K. ; Oram, H. J. Peptide 
Res. 1997, 49, 80-88. fc^Jffi 

ttJEEftHtfftt tt, JRO« P N A * y t - * » v» -r H«-fr* J: 0 * ^ 
[0 0 7 0] 

■WMfcfcb-C. HflOFITC, FAM, ROX> T AMR At fcttP y r e n 
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<DX»l±%^o ttz, *3PJ5<^feK£*U£, Dab c y 1 & t'<Dt/tm^^^ 
[0 0 7 1] 

[0 0 7 2] 

»±, pNAk«taatt«**^rt*^^K«** v ** 4 ^ 

^ % oa^arc* o £ *t e> obe^p^ ^ - ^ tt^fciftaatt****-* - 

[0 0 7 3] 
[0 0 7 4] 
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BiTfB^mtt^T-i: LTti, F I T C> Naph t ha 1 imi de. F 1 a 
vin, FAM. Rhodamine> TAMRA. ROX, Pyr ene^J: 
(fCoumar ineW^ 3HB*WtUliDabcy U HAB 
A, NDIfei^Azo^flfS^t^l^o 
[0 0 7 5] 

(«Jfc*l 1 ) 
CS-FmocpNA-OHO'g'^; 

Mb 5 4] 

H 

Boc-C5-0H (1.15 g, 4.5 mmol) £F moc PNA-0tBu (2.0 g, 5.0 mmol) *>V*f- 
;wt;VA75 K^?£ (DMF; 10 mL) KDCC (2.06 g, 10.0 mmol) Srin^-TO *C"C 

•>'j*W7A^7>^7^- (0-4% MeOH/CH 2 Cl 2 ) W*U Boc-C5-F™ 
cpHMWBu*afe»*kbT1.16 g (42%) #fco *H NMR (CDC1 3 ) 57.75 (brd, 
J = 7.2 Hz, 2 H), 7.59 (brd, J = 6.4 Hz, 2 H), 7.38 (brt, 2 H), 7.29 (br 
t, 2 H), 4.36 (ma) and 4.33 (mi) (brd, J « 6.8 Hz, 2 H), 4.19 (t, J = 6. 
8 Hz, 1 H), 3.94 (mi) and 3.90 (ma) (s, 2 H), 3.53 (mi) and 3.48 (ma) (b 
rs, 2 H), 3.35 (brs, 2 H), 3.08 (ma) and 3.04 (mi) (brs, 4 H), 2.33 (ma) 
and 2.18 (mi) (brt, J = 7.2 Hz, 2 H), 1.62 (m, 2 H), 1.47 (brs, 9 H), 1 
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40/ 



.42 (ma) and 1.41 (mi) (s, 9 H), 1.31 (m, 2 H) c 
Boc-CS-F^PNA-OtBu (250.0 mg, 0.41 mmol) £4 N HC1 in dioxane (2 mL) 

M7^D7>^7^- (10-30% MeOH/CH 2 Cl 2 ) KttU C5-Fmoc PNA -0H (4 
8.0mg, 26%) ««fe»*fcbr»fco !HNMR (CDCI3) 5 7.71 (brd, J = 6.8 
Hz, 2 H), 7.54 (brd, J = 7.2 Hz, 2 H), 7.30 (brt, 2 H), 7.22 (brt, J = 7 
.2 Hz, 2 H), 4.26 (ma) and 4.23 (mi) (brt, J = 6.8 Hz, 2 H), 4.10 (brt, 
1 H), 3.99 (ma) and 3.94 (mi) (s, 2 H), 3.40 (q, J = 6.1 Hz, 2 H), 2.82 
(m, 4 H), 2.79 (mi) and 2.75 (ma) (d, J = 8.7 Hz, 2 H), 2.34 (ma) and 2. 
09 (mi) (brt, J = 7.6 Hz, 2 H), 1.6 - 1.3 (m, 4 H)o 
[0 0 7 6] 
(mMM 2 ) tBoc-GABA-FnK> c PNA-0H<7>^$; 

[itS 5] 



b y (4.8 mL) h7fc(0.7 mL)O&^*£KNaHC0 3 (74. 1 mg, 0.88 mmol) £Sn 
x., tBoc-GABA-OPfp (200 mg, 0.54 mmol) £Fmoc PN A_0H (74.1 mg, 0.29 mmol) 
*»*U M-ei5l*m«*Lfc. N **tf»*(0 1C)*pH 3.02: 

U S<bKl%*^>B&3fci£ifc (15 mL) SrJnx.. tt***-* (20 mL) tilUU 
**W*tt*D*tt* (15 mL) "Cfti** flrtW******^* At? 
IS***. ^m^^L.v 1 ^^^^^^ 13 * 7 ^^(2~ 7% MeOH/CH 2 Cl2)^»« 
U efe^^UTtBoc-GABA-FmocpNA-OH (71.0 mg, 46%)£#fco lH-NMR(CDCl 
3 )* 7.74 (brd, J = 5.3 Hz, 2 H), 7.57 (brd, 2 H), 7.38 (brt, 2 H), 7.29 
(brt, J = 5.2 Hz, 2 H), 4.36 (ma) and 4.32 (mi) (brd, J = 6.2 Hz, 2 H), 
4.23 (mi) and 4.19 (ma) (m, 1 H), 4.07 (mi) and 4.03 (ma) (s, 2 H), 3.5 
5 (mi) and 3.50 (ma) (brs, 2 H), 3.36 (ma) and 3.26 (mi) (brs, 2 H), 3.0 




H 
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8 (m, 2 H), 2.41 (ma) and 2.27 (mi) (brt, 2 H), 1.79 (m, 2 H), 1.41 (m, 

9 H); HRMS (FAB+) calcd for C28H36N3O7 C(M+H)+] 526.2553, observed 526.2 
546o 

[0 0 7 7] 

3 ) tBoc-CS-FmocPNA-OH^^E 

Mt5 6] 



T-fe h > (14.3 mL) tM2.0 mL)^^»^NaHC0 3 (221.8 mg, 2.64 mmol) £ 
t)Dx.> tBoc-C5-0Pfp (454.6 mg, 1.14 mmol) hFmoc PNA _0H (300.0 mg, 0.88 mmo 

\)*mm^> m.^3Bmmwi-fz 0 tr^l^i n mm^mmo -o&ph 3.ot 

U ZblZl%? x-yW&kmWL (45 mL) £}J!];U im^^ (60 mL) -CfUlffiU 

^nmzfkm-k.m.Tk (45 mL) x»m&*Lfz 0 mmmzmfcrnt-??^*^ 

M^llity 1 J*^^9A^n-7hft(2-7K MeOH/CH 2 Cl2)-C'**^ 
U fi-feOT^^^ T ^- t LTtBoc-CS-FmocPNA-OH (242.0 mg, 50%) £ 

#£o 1H-NMR(CDC1 3 ) ^ 7.75 (m, 2 H), 7.57 (m, 2 H), 7.37 (m, 2 H), 7.28 
(m, 2 H), 4.34 (ma) and 4.31 (mi) (brd, J = 6.8 Hz, 2 H), 4.22 (mi) and 
4.18 (ma) (m, 1 H), 4.06 (mi) and 4.03 (ma) (s, 2 H), 3.56 (mi) and 3.50 
(ma) (brs, 2 H), 3.36 (m, 2 H), 3.01 (m, 4 H), 235 (ma) and 2.22 (mi) ( 
brt, 2 H), 1.61 (ma) and 1.60 (mi) (brq, 2 H), 1.41 (m, 9 H), 1.27 (ma) 
and 1.19 (mi) (brq, 2 H) ; HRMS (FAB+) calcd for C30H40N3O7 t(M+H)+] 554. 
2866, observed 554. 2867o 
[0 0 7 8] 

(mmm 4 ) nvoc-gaba^ocpna-oho^ 
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Mt5 7] 




Nvoc-GABA-OH (150.0 mg, 0.44 mmol) ^PfpOH (96.8 mg, 0.53 mo\) <DWm 
$[(5mL)HDCC (108.5 mg, 0. 53 mmol) &7jc^T]bnx.> Z.<Dm&fc*OX;X'30fr<k 

W7A^7hft (2% Acetone/CH 2 Cl 2 ) Dffl»U Nvoc-GABA-OPfp (2 
00.0 mg, 9W)*JMi»*tfC#fco iHNMR (CDC1 3 ) 5 7.70 (s, 1 H), 7.00 
(s, 1 H), 5.51 (s, 2 H), 5.04 (m, 1 H), 3.97 and 3.95 (each s, 3 H), 3.3 
6 (q, J = 6.4 Hz, 2 H), 2.75 (t, J = 7.1 Hz, 2 H), 2.02 (t, J = 6.9 Hz, 
9 H); HRMS (FAB+) calcd for C20H18N2O8 C(M+H)+] 509.0983, observed 509.1 
002 o 

T-b > >(4.3 mL) fc7fc(0.6 mL)^^^^NaHC0 3 (62.0 mg, 0.74 nmol) Srim 
Nvoc-GABA-OPfp (150.0 mg, 0.30 mmol) fcFmoc PN A-0H (83.7 mg, 0.25 mmol 
)***U MT?3HIWtWbfc. *#Lfcl N Om-e»«E(0 1C) *pH 3.0£ 
U ZhKl%9x-'yWbm& (45 mL) &#n;L> IB*^*"* (60 mL) "Cttlffi U 
3t«S*fi&?ftAJfi* (45 mL) -Cft** U^o ^OTfctefcffiH*^*^**-? 

^^Mtv i ;7>y;V7J7A i 7n-7h^(2-15% MeOH/CH 2 Cl2)^ffl 

ML. Wfe^i:LrNvoc-GABA-FmocpNA-0H (242.0 mg, 50%)&#fco *H NMR ( 
CDCI3) 8 8.05 and 7.29 (each s, 1 H), 7.69, 7.54, 7.35, and 7.26 (each b 
rs, 2 H), 5.45 (mi) and 5.41 (ma) (s, 2 H), 4.5 - 4.0 (m, 3 H), 4.0 - 3. 
7 (m, 8 H), 3.55 (brs, 2 H), 3.37 (ma) and 3.24 (mi) (brs, 2 H), 3.09 (m 
a) and 3.03 (mi) (brs, 2 H), 2.47 (ma) and 2.33 (mi) (brs, 2 H), 1.86 (m 
a) and 1.74 (mi) (brs, 2 H) ; HRMS (FAB+) calcd for C33H37N4O11 C(M+H)+] 
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665.2459, observed 665. 2469o 
[0 0 7 9] 
(MWft 5 ) Nvoc-CS-FmocPNA-OH^^^; 

Hfc5 8] 



H 

C 5_FmocpNA-0H (20 mg, 0.04 mmol) £NaHC0 3 (7.4 mg, 0.09 mmol) 
(1.5 mL) KNvoc-Cl (24.3 mg, 0.09 mmol) Odioxane^ (1.5 mL) ^iTL 
. tt-WBHtWU. KlS*t«Uttt (PH 3.0) KU 7K (10 mL) fclfem 
(20 mL) Srinxfr&ftlffi Lfco #M*i*W^^ 5 "!' A ^W tt 
MffiiSWtU 5Sa£*->y*y^*9A^nvh^97-f- (2.5-20% MeOH/C 
H 2 C1 2 ) KttU ^fe^^L-CNvoc-CS-FmocPNA-OH (7.2 mg, 24%) X H 
NMR (CDC1 3 )<S 7.69, 7.52, 7.33, and 7.25 (each brs, 2 H), 7.63 and 7.26 
(each s, 1 H), 6.92 (brs, 1 H), 5.43 (mi) and 5.36 (ma) (s, 2 H), 4.29 
(ma) and 4.17 (mi) (brs, 2 H), 4.12 (mi) and 4.00 (ma) (m, 1 H), 4.04 (m 
i) and 3.90 (ma) (brs, 6 H), 3.87 (brs, 2 H), 3.55 (mi) and 3.48 (ma) (b 
rs, 2 H), 3.35 (ma) and 3.24 (mi) (brs, 2 H), 3.09 (ma) and 3.02 (mi) (b 
rs, 4H), 2.36 (ma) and 2.23 (mi) (brs, 2 H), 1.60 (brs, 2 H), 1.47 (mi) 
and 1.41 (ma) (m, 2 H), 1.31 (ma) and 1.26 (mi) (m, 2 H) c 

[0 0 8 0] 

Fmoc-GABA-FmocPNA-OH^^ 
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Ht5 9] 




ri 

T^r fy(4.8 mL)i:7fc(0.7 mL)om^^l'NaHC0 3 (74. 1 mg, 0.88 mmol) £2)11 
Fmoc-GABA-OPfp (173.5 mg, 0.35 mmol) hFmoc PNA -0H (100.0 mg, 0.29 mmo 

D*mmL, m.T&xsBmmfti'tzo ?^Ltzi n mt«(o *c)«tph 3.ofc 

U (45 mL) fcJniL, »«^A' (60 mL) -Cttffi U 

(45 mL) TttiMrLfco ^TWit^W^^^^ A ^ 
f£*S-g\ «F«t*«*rb^y *W5A^n7 b ft (2-15% Me0H/CH 2 Cl2)"t?ffl 
^ U ftfej^fct fCNvoc-GABA-FmocpNA-OH (242.0 mg, 50%) £#fco *H NMR ( 
CDCl3)5 7.67, 7.49, 7.31, and 7.21 (each m, 4 H), 4.28 (m, 4 H), 4.15 ( 
mi) and 4.10 (ma) (m, 2 H), 3.95 (ma) and 3.75 (mi) (brs, 2 H), 3.46 (mi 
) and 3.39 (ma) (brs, 2 H), 3.30 (mi) and 3.25 (ma) (brs, 2 H), 3.13 (mi 
) and 3.08 (ma) (brs, 2 H), 2.35 (ma) and 2.21 (mi) (brs, 2 H), 1.87 (mi 
) and 1.75 (ma) (brs, 2 H) Q 
[0 0 8 1] 
7 ) Al loc- <o -AA-FmocpNA-OH^^ 

[flS6 0] 

H 

Alloc-GABA-OH (243.3 mg, 1.3 mmol) tPfpOH (239.3 mg, 1.3 mo\)<OT* 
hV**<2.5 mL)HDCC (206.3 mg, 1.0 mmol) **frTJnix.> £©KJeifc*<rc 
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»frU NaHC0 3 (112.5 mg, 1.3 mmol) ^DDx., Fmoc PNA -0H (252.2 mg, 0.67 mmo 

U Sfcfcl%*i>flfeic»* (40 mL) *J0;U a**** (50 mL) t^fflU 
#WI*tt*Mttt* (40 mLx3) T?«rtM: Lfco *OT*i*«i^^*>f A 
Wllt^^^V^^A^n^f^W MeOH/CH 2 Cl 2 )^ 
IMRU »fe^tbTAlloc-GABA-FmocpNA-OH (200.3 mg, 59%) fc&fco *H 
NMR (CDC1 3 )£ 7.69 (brs, 2 H), 7.52 (brs, 2 H), 7.33 (brt, 2 H), 7.24 (b 
rt, 2H), 5.78 On, 1 H), 5.1 (m, 2H), 4.6-4.4 (m, 3 H), 4.29 (ma) and 4 
.13 (mi) (s, 2 H), 3.94 (m, 2 H), 3.55-3.35 On. 2 H), 3.26 (m, 2 H), 3.0 
7 (m, 2 H), 2.86 (m, 2 H), 2.35 (ma) and 2.23 (mi) (brs, 2 H), 1.90 (mi) 

and 1.74 (ma) (brs, 2 H)o 
[0 0 8 2] 

mmmS) Cbz-GABA^mocpNA-OH<£>£-J& 

Hfc6 1] 



7* h V(4.8 mL) h Tic (0.7 mL)O&^&KNaHC03(74. 1 mg, 0.88 mmol) frill 
jU Cbz-GABA-OPfp (177.9 mg, 0.44 mmol) hFmoc PNA -0H (100.0 mg, 0.29 mmol 
)*#*U Sa-C3HBHB?Lfeo N ^mTi«(0 r)=SrpH 3.0tL 

. (45 mL) frJJOX-. (60 mL) tttBJU * 

mm*fkmim& (45 mL) -eft»*Lfc- mmm*i^w**r**<'**'** 

il^iilv -j*W7A^7f &(2-15% Me0H/CH 2 Cl 2 ) -C»ft 
U afe^fcbTCbz-GABA-FmocpNA-OH (81.1 mg, 50%) ^#^0 *H NMR (CDC1 
3)5 7.73 (brs, 2H), 7.55 (brs, 2 H), 7.35 (brt, 2 H), 7.28 (brt, 2 H), 



H 
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7.26 (s, 5 H); 5.03 (mi) and 5.00 (ma) (s, 2 H), 4.4 - 4.1 (m, 3 H), 3. 

96 (m, 2 H), 3.41 (ma) and 3.31 (mi) (brs, 2 H), 3.27 (ma) and 3.16 (mi) 

(brs, 2 H), 3.11 (ma) and 3.05 (mi) (brs, 2 H), 2.36 (ma) and 2.23 (mi) 

(brs, 2 H), 1.86 (mi) and 1.78 (ma) (brs, 9 H)o 

[0 0 8 3] 
(gMW 9 ) Troc-GABA-FmocPNA-OHO^^ 

[ft 6 2] 



Troc-GABA-OH (150.0 mg, 0.44 mmol) £Pfp0H (96.8 mg, 0.53 bbo1)OBMF» 
ft(5«L)fcDCC (108.5 mg, 0.53 mmol) **}frTJD*., Z<DKi£mOV~?30fr$L 

y;^7A^o-7fS (2% Acetone/CH 2 Cl 2 ) HJ:*)ffi5£U Troc-GABA-OPfp (2 
00.0 mg, 90%)*&&ffi*tLXmzo *H NMR (CDCI3) 8 5.05 (brs, 1 H), 4.6 
7 (s, 2 H), 3.32 (q, J = 6.4 Hz, 2 H), 2.69 (t, J = 7.1 Hz, 2 H), 1.97 ( 



T-fe h X4.0 mL) h7K(0.5 mL)^m^^^NaHC0 3 (62.0 mg, 0.74 mmoOfcin 
Troc-GABA-OPfp (133.4 mg, 0.30 mmol) h^ moc PNA-0H (56.5 mg, 0.25 mmol 
)£i#j§?U m^-e30TO#U^ o ?mLtzl N mm^mmo "OSrpH 3.0t 
U Zb\,Z\%?x->m&&WL (45 mL) £3inx^ ffcM^^ (60 mL) -?ftlfflU 

mmm*m\im& (45 mL) -e^^t^o ^m^imw^v^y^^ 

££:i^-£. SFift^ftM V*W7A^nv h ?£(2-15% Me0H/CH 2 Cl2) 
U U ft-fe^i: UTTroc-GABA-F moc PNA-0H (46.1 mg, 31%) lH NMR (C 

DC1 3 )<5 7.70, 7.52, 7.34, and 7.24 (each m, 2 H), 4.64 (mi) and 4.61 (ma 
) (brs, 2 H), 4.31 (m, 2 H), 4.13 (m, 1 H), 4.2-3.9 (m, 2 H), 3.45 (ma) 




m, 2 H)o 
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and 3.42 (mi) (brs, 2 H), 3.27 (ma) and 3. 16 (mi) (brs, 2 H), 3.11 (mi) 

and 3.06 (ma) (brs, 2 H), 2.38 (ma) and 2.25 (mi) (brs, 2 H), 1.77 (mi) 
and 1.68 (ma) (brs, 2 H)o 
[0 0 8 4] 

[mW<af$#&WI] 
[01] DNAtP N A<0«3ft:fe J: 0q«O«»«>»v» «r*i-H"C* * . 

[®2l 2'gii<7)PNA- : ey -^-jz.— y h^3t^^i"®"^*>^>o 
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[**«] WW 
[flSl] 



(I) 




[it#M EI 2 
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#® 2 002-335738 
ffl I A I I i i 

K80*# [5 0 1 3 6 8 7 3 5] 

1 . $Z%5-R B 2001^9^190 

fa ^ ^**«lU-ma:PJII^I5 3TB3 1**1* ^x-hilF 
Jl|^8«3 0 7* 
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